SUMMARY Circulating immune complexes (CIC) were isolated from 25 patients with rheumatoid arthritis (RA) by anti-Clq affinity chromatography. The components were detected by silver stained sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) gels and identified by the Western blot. The CIC were composed of 20 different polypeptides, including albumin, immunoglobulin, complement, and acute phase reactants. Two components (molecular weight 48 kD and 45 kD respectively) remained unidentified. The 48 kD polypeptide was found in CIC from six out of 14 patients (43%) with extra-articular RA, but from none of eight patients with vasculitic complications of other connective tissue diseases. All immunoreactants were more frequently found in the patients with extra-articular features of RA. Although these results emphasise that most CIC in RA are composed of endogenous proteins, the 48 kD polypeptide is a candidate for an extrinsic antigen in RA.
Immune complexes (IC) have been isolated from synovial fluid of patients with rheumatoid arthritis (RA) and extensively analysed.1 2 No specific antigen other than IgG complexed to rheumatoid factor has been found. Circulating immune complexes (CIC) also occur in RA,3 but they have been subject to only limited analysis after prior isolation. 4 In our laboratory Clq binding CIC have been measured and found in the greatest quantity in patients with extra-articular features of RA.8 8a Others have isolated C1 binding CIC by anti-Clq affinity chromatography. We used this technique combined with specific and sensitive detection techniques to identify the components of CIC found in RA, particularly those with extra-articular features.
Patients and methods

PATI ENTS
Serum was collected and separated at 37°C to avoid loss of CIC by cryoprecipitation from five normal Accepted for publication 2 July 1986. Correspondence to Professor R N Maini, Kennedy Institute of Rheumatology, 6 Bute Gardens, Hammersmith, London W6 7DW. subjects, 25 patients with classical or definite RA,"' and eight patients with other connective tissue diseases. All the patients with RA had active disease and 14 had extra-articular disease, including the following features: rheumatoid nodules (10 patients), vasculitis (10) , and Sjogren's syndrome (SS; seven). The patients without RA included two with systemic lupus erythematosus (SLE), each with four of the new SLE criteria," five with SS and extraglandular features, and one with an undifferentiated connective tissue disease. Patients with SS had restricted tear flow in either eye of less than 5 (20 ,ul) or approximately 5-20 pg of other proteins were applied to each well. In some cases affinity purified CIC were concentrated by incubation in 20% trichloroacetic acid at room temperature for 10 minutes and centrifuged at 12 000 g for 10 minutes. The precipitates were washed in acetone and redissolved in reducing sample buffer before electrophoresis. Gels were stained with 0-05% Coomassie blue R250, destained, and then silver stained (Bio-rad Laboratories).
For Western blotting, components were transferred by electrophoresis onto nitrocellulose sheets and remaining active sites blocked by incubation in 5% bovine serum albumin (Sigma, Fancy Road, Poole, Dorset, UK) in PBS for one hour at 37°C. The nitrocellulose was incubated for one hour with antisera or patient's sera diluted 1:500 or 1:100 respectively in blocking solution, and bound antibody visualised using 1251 labelled (Fig. 2) . The polypeptides previously seen on the Coomassie stained gels were now noted in more samples. Clq polypeptides were found in 20, IgM heavy chain in 20, IgG heavy chain in 17, C3 with mol. wt 72-75 kD in 17, and Ig light chain in nine. Furthermore, the following additional polypeptides (frequency in brackets) were identified in the 25 rheumatoid CIC: undissociated IgM (11), undissociated IgG (10), IgA heavy chain (three), fibrinogen (three), C3 with mol. wt 37-40 kD (nine), and CRP (three). Additionally, an unidentified 48 kD polypeptide was observed in seven of the 25 rheumatoid samples and an unidentified 45 kD polypeptide was seen in one. No other bands were seen in the rheumatoid samples on silver stained gels. Thus rheumatoid CIC were seen to consist of immunoglobulin, complement, albumin, acute phase proteins, and two unidentified polypeptides.
The rheumatoid samples with the largest number of components of CIC, as noted on stained gels, were then examined by the Western blot method, both to confirm the identity of the components already noted on stained gels and to identify further components (Fig. 3) The two unidentified polypeptides were candidates for an extrinsic antigen in RA. Therefore their disease specificity was compared on Coomassie and silver stained gels with that of CIC isolated from five patients with SS and extraglandular features, two with SLE, and one with an undifferentiated connective tissue disease. All eight of these patients had vasculitis. The 48 kD polypeptide was not detected in the patients without RA, but the 45 kD polypeptide was seen in two. The mean immunoglobulin level in CIC in the eight patients without RA (44 mg/ml) was nearly double that of those rheumatoid patients whose CIC contained the unknown 48 kD polypeptide (27 mg/ml). Therefore the specificity of the 48 kD polypeptide to RA was not due to a concentration phenomenon. The CIC of the 14 rheumatoid patients with the most complexed material and of all eight patients without RA were then precipitated with trichloroacetic acid and more protein added to the gels to see whether smaller quantities of the 48 kD polypeptide could be found in either group. This did not alter either the frequency of detection or the disease specificity of the 48 kD polypeptide.
We then considered the appearance of CIC oh silver stained gels, and particularly the presence of the unidentified 48 kD polypeptide, in relation to the clinical features of the patients with RA. A difference was noted between those with extraarticular features (14 patients) and those without (11) . The components present in the CIC of normals (IgM, IgG, Clq, and albumin) were present in both rheumatoid groups 
